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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS METOaMM iOHHOI MeTasyprii Ta JOCIIiI)KEHH OCHOBHMX XapPAKTEPUCTHK i BJIACTUBOCTEN CUHTE30BAHUX
B IUIA3MOXIMIYHMX NIPOLieCax MaTePialiB i IOBEPXHEBUX MAPiB KOHCTPYKLUIMHUX Ta PYHKLIOHAJIbHUX MaTepiasis

MePCNEKTUBHUX [IJ1s1 BAKOPUCTAHHS B 4I€PHIN, TpaAULiNHI i COHSYHIN eHepreTulii

Ha3zBa po6oTH aHTIJIilICbKOIO:

Creating the ionic metallurgy methods and research of the main characteristics and properties of materials and
surface layers constructional and functional materials, synthesized in the plasma-chemical processes, perspective
applied into nuclear, traditional and solar energy

Pedepat ykpaiHCbKOIO:

HalBakynBilIMM 3aBIaHHAM Ha Cy4aCHOMY PiBHI PO3BUTKY TEXHOJIOTIH IOBEPXHEBOTO 3MIiLJHEHHA MaTepiaiB
IIJISIXOM HaHECEHHSI [IOKPUTTIB € MOIIYK HOBMUX KOMIIO3ULIiH, sIKi 6 3a6e3revyyBasy 6ibll BUCOKI Pi3nKo-MeXaHiuHi
XapaKTEePUCTUKHU J1s1 pOOOTH B €EKCTPEMAJIbHUX YMOBAaX. B 0CcTaHHi KiZlbka pOKiB OTpUMajla pO3BUTOK KOHLEMIis
CTBOPEHHS 0araToeJ€MEHTHUX ITIOKPUTTIB, [ie B IKOCTi MaTepiay, 0 BUAPOBYETHCS, BAKOPUCTOBYIOTbCS
BHUCOKOEHTPOIIIH] cruiasy. [1py 11bOMY 3aBIAKM BUCOKIM €HTPOIIil 3MilllyBaHHS TEPMOJIHAMIYHO-BUTIIHUM €
dopmyBaHHS OIHO(A3ZHOI CTPYKTYPH Y BUIJISIIi TBEPLOTO PO3uMHY 3amileHHs. HasBHICTb pi3HOpigHMX aTOMiB
€JIEMEHTIB 3 Pi3HMMU €JIEKTPOHHOIO OYZ,0BOIO, PO3MipaMy i TEPMOAVHAMIYHUMMU BJIACTUBOCTSIMU B KDUCTAIYHIN
peliTLi TBEPAOro pO3YUHY IIPU3BOLUTS A0 il CYTTEBOrO CIIOTBOPEHHS. Lle cripuse 3HaYHOMY TBEPLOPO3YMHHOMY
3MIlJHEHHIO i TepMOgHaMIYHIl cTabiNbHOCTI BlacTUBOCTEN. MeTOI0 IaHOro eTany po6oTu 6yJy10 AOCHIIKEeHHS
CTPYKTYpPH i BIaCTUBOCTEH 6araTOKOMIIOHEHTHUX ITOKPUTTIB HITPUZiB HA OCHOBI BUCOKOEHTPOIiNHOro crasy Ti-
Zr-Al-Nb-Y, orpumaHux 3 QiIbTPOBAHOI BAKyyMHO-IyTOBOI IVIA3MHU, Ta aHAJIi3 BIIMBY NIapaMeTPiB OCAIKEHHS Ha
XapaKTE€PUCTUKU NMOKPUTTIB. OJJHOYACHO 3 IUM MTPOBOAWIUCDH AOCIIiAN MO BUSBJIEHHIO BILUIMBY Ha CJIYKO0Bi
XapaKTEePUCTUKM LIMPKOHIEBOrO CIJIaBy CUHTE3Y Ha 100 NIOBEPXHi IOKPUTTIB Ha OCHOBI Ti , IETOBAaHOTO XPOMOM Ta
aJIIOMiHiEM B IIO€IHAHHI 3 a30TOM, Ta [I0Ka3aHa MEePCIEKTHBA 3aCTOCYBAHHS TaKUX MiAX0iB. 3HAYHUI iHTEpecC AJ1s
TPaJULiHOI, aTOMHOI Ta COHAYHOI €HEPTETUKU MPECTABIISAE€ MOXKIIMBICTh CUHTE3Y Ha ITIOBEPXHI KOHCTPYKLINHUAX
MaTepiajiiB aJIMa3HUX Ta aJIMA30MOiOHNX MAPIB, 10 TO3BOJIUTH 3HAYHO MOJIMIIUTA XapPAKTEPUCTUKYU BUPOOIB 3
TakMMU mapamu. HaBeneHo cepito pe3ysbTaTiB 10 LEOMY HAIIPSIMKY. BeJlMke 3Ha4€HH B 3BiTi HAIAHO TEOPETUYHUM
pe3yJbTaTaM OLiHKYA MOXJIMBOCTI IIPOTHO3y OOPOOKY MOBEPXHI BAKKMMU 10HAMU, BKJIIOYAI0YH 10HHY [IOJIiPOBKY

[IOBEPXHi B PEXKUMI OIJIaBJI€HHS MIKDOBUCTYIIIB.

Pedepar aHI1iliChKOIO:

The search of new compositions which would provide higher physicomechanical performances for operation in
extreme conditions is a major assignment for the modern level of development of technology engineering of a
surfase hardening of materials by a coatings deposition . Last some years the concept of making of multiple-
element coatings of highentropic materials has gained development. Thus, owing to high entropy of mixing,
formation of monophase structure in the form of a solid solution replacement is favourable. Presence of
heterogeneous atoms of elements with different electronic structure, sizes and thermodynamic properties in a
solid solution crystal lattice leads to its essential contortion. It promotes considerable solid-soluble hardening and
thermodynamic stability of properties. Examination of structure and properties of multicomponent coatings of
nitrides based on the highentropic Ti-Zr-Al-Nb-Y alloy, deposited from the filtered vacuum-arc plasma, and the
analysis of influence of parameters of deposition on performances of coatings was the purpose of the given stage
of the work. Simultaneously with this examinations the study on revealing of influence of zirconium alloy
performances of a synthesis on its surface of coatings based on the titanium alloyed by chromium and aluminium
in linking with nitrogen were carried out, and the prospect of application of such approaches is shown. The
considerable interest for traditional, atomic and solar power engineering represents possibility of synthesis of



diamond and diamondlike layer on a surface of structural materials, that will allow to refine considerably
performances of products with such layers. A series of results in this direction is given. The great importance in
the report is given to theoretical results of an estimation of possibility of the forecast of a surfacing by heavy ions,
including the ionic polishing of a surface in regime of a flashing off of microcusps.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: OntumizoBaHi JOCIi/IHI IPOLECH CUHTE3Y 6araTOKOMIIOHEHTHHX HITPUIHNX
IIOKPUTTIB HA OCHOBI BUCOKOEHTPOIIINHUX CIIIaBiB 3i ckianom Ti, Zr, Al, Nb, Y ta Ti, Zr, Al, Nb, Hf ta nocnigsi

MIPOLIECH €MiTaKCiaIbHOTO POCTY IIApiB a7IMa3y Ha MifKJIaJKaX 3 MOHOKPUCTAJIIYHOTO ajIMasy

HasBa HTII aHr/1ificbKOO: The optimised research processes of synthesis multicomponent nitride coatings
based on highentropic alloys Ti, Zr, Al, Nb, Y and Ti, Zr, Al, Nb, Hf and research processes of epitaxial growth of
layers of diamond on monocrystal diamond substrate

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJbTaTH:

FaJIyBB 3aCTOCYBaHHSI: fInepHa, TpaguliliHiHA Ta COHAYHHA €HePreTruKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: BignpaupoBaHo Ta 0nTMMi30BaHO MPOIECH CHTE3Y 6araTOKOMIIOHEHTHUX HITPUAHUX TIOKPUTTIB HA
OCHOBi BUCOKOEHTPOIINHUX CI11aBiB 3i ckaagom Ti, Zr, Al, Nb, Y ta Ti, Zr, Al, Nb, Hf. [TpoBenieHa cepis mocmimkeHb
I10 BUSIBJIEHHIO BILJIMBY 100aBOK xpoMy B Ti Ha 3aXMCHI BJIaCTUBOCTI HITPUAHOTO MOKPpUTTs. Halikpalui pe3ynbratu
OZ€p>KaHi AJ1s1 TOKPUTTIB i3 XPOMY Ta MOTO CIIOJIYKU 3 ayltoMiHieM. [T0Ka3aHO MOJKJIMBICTb 3HUKEHHS ONTUMAJIbHOI
Temreparypu azotyBaHHs Ti i Zr crnasis Bif, 800 oC 1o 600 oC B yMOBax HasBHOCTi iOHHOTO KOMIIOHEHTA i3
CyTT€BUM 30ibIIEHHSIM HAaHOTBEPAOCTI NoBepxHi criay Ti. [IpoBesneHi focinkeHHs eniTakciaabHOro pocTy
1IapiB a/JIMa3y Ha MiJKJIaJKax 3 MOHOKPUCTAJIIYHOTO ajMa3sy. 3alpolOHOBAHO MOIEJb TEIMJIOBOTO 3IJ1al>KyBaHHS

IIOBEPXHi MeTaJliB Ipy 60MbapAyBaHHI BA)KKUMUA HU3bKOEHEPreTUYHUMU iOHAMMU.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 2016
3aKiHYeHHs eTamy:
Cno>kuBaui Hpo,uyKuii: EHeprorenepyrodi cranuii Ykpainu
IlepcneKTHBHI PHHKH: Pocis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

1. Bacunbes B.B., Jlysanunos A.A., Ctpensuuuxuit B.E., CeBunosa E.K. Corrosion durability of nanostructured
TiAIYN coatings, deposited by PIII&D method from filtered vacuum-arc cathodic plasma // Bonpocs! ATomHOI
Hayxku u Texnuku, Cepus «Pusnka panalOHHbIX IOBPEXIEHUI U paJualluOHHOe MaTepuanoBegenue». — 2015. -
Ne2(96). - C.100-104. 2. Bacunbes B.B., l'ontBsnuua B.C., Tonteanuna C.K., Mapunus B.I., PemetHsx E.H.,
Crpenpuuuxuii B.E., Tonmavesa I'.H. Durability of the multicomponent nitride coatings based on TiN and (Ti,Al)N
deposited by PIII&D method // Boripocst AromHoit Hayku u TexHuku, Cepust «Pusrka paanalioHHbIX
NOBPEXAEHUI 1 PalMallMOHHOE MaTepuanoBeneHue». — 2015.- N22(96). - C.130-138. 3. Benoyc B.A., Jleonos C.A.,
Hocos I'.11., Xopomux B.M., Tonmauesa I'.H., Knumenko 11.0. Mogudukanus noBepxHOCTH criyiaBa ZriNb
ocaxaeHueMm MHorocsioiHbIx Ti/TiN u Zr /ZrN nokpsituil. Gusnyeckast UH>)XKeHepUs IoBEpXHOCTH, 2015, T.13, N21
C.51-56. 4. A.S. Kuprin, V.A. Belous, V.V. Bryk, R.L. Vasilenko, V.N. Voyevodin, V.D. Ovcharenko, G.N. Tolmachova,
L.V. Kolodiy, V.M. Lunyov, I.O. Klimenko. Vacuum-arc chromium coatings for Zr-1Nb alloy protection against high-
temperature oxidation in air // PAST. 2015. N92 (96), p. 111-118. 5. G.D. Tolstolutskaya, I.E. Kopanetz, V.V.
Ruzhytskiy, V.A. Bilous, A.S. Kuprin, V.D. Ovcharenko, R.L. Vasilenko, S.A. Leonov. Decrease of hydrogen saturation
of zirconium alloys at modification of surface by complex ion-plasma treatment // PAST. 2015. N22(96), p. 119-123.
6. A.L. Kalinichenko, S.S. Perepelkin, V.E. Strel'nitskij. Intrinsic stresses in DLC coatings deposited in modes of DC
and pulse bias potentials // Problems of Atomic Science and Technology., series Plasma Physics (21). -2015. Iss.
1(95) P.252-255. 7. A.L. Kalinichenko, S.S. Perepelkin, V.E. Strel'nitskij. Model of cratering by single ions in heavy
metals // Materials Science and Engineering 81 (2015) 012048 (6). 8. A.I. Kalinichenko, S.S. Perepelkin, V.E.
Strel'nitskij. Calculation of intrinsic stresses in the diamond-like coatings produced by plasma ion deposition in
modes of DC and pulse bias potentials // Materials Science and Engineering 81 (2015) 012049 (5). 9. Leonov S.A.,
Belous V.A., Khoroshikh V.M. Features of process of vacuum-arc produced Ti-plasma flux deposition under gas
pressure of 1to 10 Pa. Surface and Coatings Technology. V. 261, 2015, pp. 167-173. 10. V.D. Ovcharenko, A.S. Kuprin,
G.N. Tolmachova, 1.V. Kolodiy, A. Gilewicz, O. Lupicka, J. Rochowicz, B. Warcholinski. Deposition of chromium
nitride coatings using vacuum arc plasma in increased negative substrate bias voltage // Vacuum 117 (2015) 27-34.



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
AkcpoHOB IBaH IBaHOBUY

Bacunbes Bosiogumup BacuiboBuy
I'punyna Bacuib IBaHOBUY

Hynuik CraniciaB Penoposuy
3apninposcbkuit FOpint OnekciiioBuy
Kamniniyenko Osnekcanzgp IsaHoBu4
Komap Anarosiii AHaTOJiOBUY
Kynpin Onekcangp CeprifioBud
JleoHos Ceprii1 OsiekcaHApOBUAY
JlomiHo Mukosa CtenaHoBrY
JlynpoB Banentun Mutpodanosud
Jlydaninos Osekcanap AHAPINOBUY
HocoB I'enHagiii IrHaToBUY
OBuapeHko Banepiit laBunosud
Onanes Oner AHaTOJNINOBUY
[lepenbosikin Cepriit CTenaHOBUY
PeweTtHsk Onena MukosaiBHa
CrpenbHuLbKUI Bosogumup €BreHinoBuy
YmaxkoB Bosogumup AHIpiiioBrUY

Xopowmux Bonogumup MakcumoBu4

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
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PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

HexmonoB IBaH MaTBilioBUY




